Tissue-specific and ubiquitous basic helix-loop-helix transcription factors in human placental trophoblasts.
Tissue-specific class B basic helix-loop-helix (bHLH) transcription factors, dimerising with ubiquitously produced class A bHLH proteins, play a major role in murine trophoblast development. Here, we investigated expression patterns of class A and B bHLH factors in the human placenta and different trophoblast culture systems. Semi-quantitative RT-PCR and RNase protection assay revealed expression of the tissue-restricted factors Hash-2, I-mfa and Stra13 in placentae of early and late pregnancy, in purified villous trophoblasts as well as in invasive trophoblasts isolated from first trimester villous explant cultures. Accordingly, RNA in situ hybridisation localised Hash-2, I-mfa and Stra13 to the trophoblast epithelium, cell columns and extravillous trophoblasts invading maternal decidua. Villous stromal cells in situ and cultivated placental fibroblasts also produced I-mfa and Stra13 but failed to express Hash-2. The widely expressed class A proteins, E12/E47 were absent from all placental cell types while ITF-2 was restricted to placental stromal cells of early and late gestation. In contrast, HEB was identified in all trophoblast cell types using RT-PCR, Western blotting and immunohistochemistry. The negative HLH-regulators Id-1 and Id-2 lacking the DNA-binding domain, were detected in villous stromal cells and different cytotrophoblast subtypes but were absent from the syncytium. The data suggest that a complex interplay of activators (Hash-2, HEB) and repressors (Stra13, I-mfa) could be involved in extravillous trophoblast differentiation whereas downregulation of Id proteins could play a role in syncytialisation.